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pathway is therefore not restricted to the schemes outlined herein. Many 
different implementations will be apparent to those skilled in the art, 

1,3-Propanediol oxidoreductase (EC 1.1.1.202) is found in several 
species of bacteria. Often it is induced under anaerobic conditions in the 
5 presence of glycerol (Forage & Foster, 1982, J. Bacteriol 142*413-419). This 
enzyme catalyzes the reversible formation of 3-hydroxypropionaldehyde and 
other hydroxyaldehydes from the corresponding diol. Physiologically the 
enzyme is thought to be primarily used in diol formation, when the aldehyde is 
needed as an electron acceptor at the expense of NADH (Johnson & Lin, J. 
10 Bacteriol 169:2050-54). Organisms that contain 1,3 -propanediol 

oxidoreductase typically are able to convert glycerol to 1,3 -propanediol, though 
similar activities are found in other organisms. Bacterial species noted for the 
ability to convert glycerol to 1,3-propanediol include Klebsiella pneumoniae 
,S (Streekstra et aL, 1 987, Arch Microbiol 147:268-75), Klebsiella oxytoca 

;^ 1 5 (Homann et aL, 1 990, Appl Microbiol Biotechnol 33:121 -26), Klebsiella 

til planticola {Id.) and Citrobacter freundii (Boenigk et al., 1 993, Appl Microbiol 

Biotechnol 38:453-57) although many other examples are generally known. 

Aldehyde dehydrogenases are extremely common in biological systems. 



'^1 Probing the E. coli genome database for homology shows that this organism 

!U 

^ 20 alone contains at least seven putative enzymes of this type. They are so 

numerous and varied that even attempts to classify them all are complicated (e.g. 
Vasiliou et al,, 1999, Pharmacogenetics 9:421-34). A discussion of all of the 
types and physiological roles of these enzymes is beyond the scope of this 
discussion. The choice of an appropriate aldehyde dehydrogenase for use in 
25 metabolic engineering should be done after evaluation of the substrate 

specificity of several candidates. Enzyme assays such as that described in 
Baldoma & Aguilar (1987, J. Biol Chem. 262:13991-6) are usefiil for such 
diagnoses. 

Acyl-CoA transferases (EC 2.8.3.x) and acyl-CoA synthetases (EC 
30 6.2. 1 .x) both catalyze the formation of thioesters of organic acids with 
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Cloning an Escherichia coli gene encoding a protein remarkabb 
similar to mammaUaa aldehyde dehydrogenases, 

HeimR^StrehlerEE. 

Laboratoiy for Biochemistry, Swiss Federal Institute of Technology, CH-80S 
Zurich, 

The nucleotide (iit) sequence of 2.9kb of Escherichia coli S^noinic Dl^a 
encompasses a gene encoding a putative aldehyde dehydrogenase (M-DH) h 
been determined. The presence of an open reading frame bcgjnnmg 2 nt 
downstream from the ALDH-^oding sequence indicates that this gene may t). 
part of a larger operon. An extended upstream nt sequence displays stnkmg 
similarity to sequences found upstream or in intergenic regions of a numher ( 
other bacterial genes. Crude cell extracts from E. coli grown under several 
different conditions show weak but measurable ALDH enzyme actvity that 
prefers NADP+ over NAD+ as coenzyme; however, aldH gene expression 
appears to be very low, since no specific transcripts denved from the novel 
gene can be detected on Northern blots of RKA isolated from these cells. Tb 
deduced E coli protein contains 495 amino acid (aa) resides wA^^^^ 
Mr of 5341 8. Its aa sequence showed marked similarity to NAD(+)-depenclei 
ALDHs of eukaryotes. About 40% aa sequence identity, and over 60% 
similarity are detected between the E. coli protein and both the cytosohc 
(class-1) ilnd the mitochondrial (class-2) forms of mammahan ALDHs. In 
contrast to the mammalian enzymes, which contain eight to eleven Cys 
residues only four Cys are present in the E. coli protem, and of these only 
Cys302 conespondmg to the disulfiram-sensrtive residue m the mammahan 
enzymes, is found at a conserved position in both the prokaryotic and ^e 
eukaryotic ALDHs. The availability of a bacterial ALDH with a high degree 
similarity to mammahan ALDHs promises to faciUtate future strucUiral studi 
on these enzymes, 

PMID: 1 840553 [PubMed - indexed for MEDLINE] 
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